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Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 
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Basis of the report 
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| | Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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. Basis of the report 



1. With regard to the elements of the international application:* 
| "| the international application as originally filed 
the description: 

pages 

pages 

pages 
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, as originally filed 
, filed with the demand 



, filed with the letter of 



El 



the claims: 

pages 

pages 

pages 

pages 
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, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 27 November 2000 (27.11.2000) 



the drawings: 

pages 

pages 

pages 
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t as originally filed 



, filed with the demand 



t filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 
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filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. . 
These elements were available or furnished to this Authority in the following language _ _ which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 

| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

1 | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
[ | The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

1 [ The amendments have resulted in the cancellation of: 

1 1 the description, pages 

1 1 the claims, Nos. 

1 1 the drawings, sheets/fig . 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 
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1-9, 11-14 
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1-9, 11-14 



1-14 
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NO 
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Citations and explanations 

Document 1: JP, 07-082075, A (Mitsubishi Heavy 

Industries, Ltd.)/ 28 March 1995 
Document 2: Z. Niu et al., 'Effect of oxygen ..." , Nippon 

Kessho Seicho Gakkaishi [J. Jpn. Assoc. 

Crystal Growth] Vol. 24, No. 4, 1997, pp. 

369-378 

Document 3: JP, 08-259380, A (NEC Corporation), 8 October 
1996 

Document 4: T. Hibiya et al., * Inter facial phenomena of 
..." , Phil. Trans. R. Soc. Lend. A., Vol. 356, 
1998, pp. 899-909 

Document 5: JP, 07-291783, A (Sumitomo Metal Industries, 
Ltd.), 7 November 1995 



A revision of the opinion presented in the written 
opinion and the international search report. 



Claims 1-4 

Claims 1-4 are not novel over Document 3, and also 
do not involve an inventive step in the light of Document 
4. 

Document 3, paragraphs [0009] and [0020] and Fig. 1 
discloses control of the partial pressure of oxygen in the 
gas phase in order to control the oxygen concentration in 
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a silicon melt. This is equivalent to * controlling the 
state of a specific component element in the environment 
in a certain predetermined state", as described in Claim 
1. The aforementioned control will naturally control 
Marangoni convection . 

Document 4 relates to the relationship between the 
surface tension of a silicon melt and the partial pressure 
of oxygen, and page 908, * (c) Future Works", indicates 
that Marangoni convection is sensitive to the partial 
pressure of oxygen. Since it is already evident in 
Document 4 that the partial pressure of oxygen affects 
Marangoni convection in a silicon melt, a person skilled 
in the art could easily conceive of using this insight in 
order to control Marangoni convection by controlling the 
partial pressure of oxygen. 

Claim 5 

Claim 5 is not novel over Document 3 and also does 
not involve an inventive step in the light of Document 4. 

The oxygen concentration at the melt interface of a 
crucible is related to the partial pressure of oxygen at 
the melt surface at the mouth of the crucible, and 
therefore controlling the partial pressure of oxygen will 
obviously control the oxygen concentration. 

Claims 6 and 7 

Claims 6 and 7 are not novel over Document 3, and 
also do not involve an inventive step in the light of 
Document 4 . 

The radial change in the partial pressure of oxygen 
merely describes a phenomenon. 

Claim 8 

Claim 8 is not novel over Document 3, and also does 
not involve an inventive step in the light of Document 4. 
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An argon atmosphere is customarily used in growing 
single silicon crystals by the Czochralski and floating 
zone methods presented in Document 3. 

Document 4, page 902, indicates the use of an argon 
atmosphere . 

Claim 9 

Claim 9 is not novel over Document 3, and also does 
not involve an inventive step in the light of Document 4 . 

The use of an oxygen monitor for controlling the 
partial pressure of oxygen is obvious. 

Claim 10 

Claim 10 is novel over Documents 1-5. 

The fact that when the partial pressure of oxygen is 
1 . 8E (-5) MPa Marangoni convection shows a transition to 
monoharmonic oscillation is stated for the first time here 
and could not be derived easily by a skilled man from 
inventions disclosed in Documents 1-5. However, as 
indicated in section 'VIII. Certain observations on the 
international application", the claim is unclearly stated 
because there is no upper limit to the partial pressure of 
oxygen. 

Claim 11 

Claim 11 is not novel over Document 3, and also does 
not involve an inventive step in the light of Document 4. 

Control of drift convection other than Marangoni 
convection is merely a supplementary effect of controlling 
Marangoni convection . 

Claims 12-14 

Claims 12-14 are not novel over Document 3, and also 
do not involve an inventive step in the light of Document 
4. 
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Document 3 relates to the Czochralski and floating 

zone methods . 

Document 4, page 908, * (c) Future Works" suggests 
the application of the Czochralski and floating zone 
methods . 
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VIII Certain observ ations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

The following feature of Claim 1 is unci early 
stated. 

According to Claim 1 , Marangoni convection is 
controlled by controlling the * state" of a specified 
component element in a certain predetermined * state"; 
however, the meaning of * state" in relation to the control 
of Marangoni convection is unclear. 



In addition, the following features of Claim 1 are 
not fully supported by the description. 

According to Claim 1 , Marangoni convection produced 
in * a semiconductor" melt is controlled by controlling 
^the state" of specified component element" in a 
certain predetermined state. 

However, the description only discloses the specific 
example of ^oxygen" as *a specified component element", 
^partial pressure" as *the state", and *Si" as * a semi- 
conductor"; no other examples are disclosed. 
^Concentration" is also indicated as ^the state", but 
* concentration" cannot be regarded as an independent 
control parameter, since it changes with ^partial 
pressure" . 

In relation to this point, page 9 of the description 
states, ^the principle of the invention can be applies to 
other semiconductors ..." , and * the component subjected to 
control of partial pressure is not restricted to oxygen" ; 
however, these are not disclosed to the extent that a 
skilled man could carry out the invention. 



The following feature of Claim 10 is unci early 
stated. 
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According to Claim 10, *the partial pressure of 
oxygen is a certain predetermined state of at least 1 . 8E 
(-5) MPa; however, the meaning, if any, of *a ... 
predetermined state" is unclear. If there is a transition 
in Marangoni convection to monoharmonic oscillation, then 
there should be an upper limit to the partial pressure of 
oxygen; the statement of an indefinite range such as that 
given above is not clear to a person skilled in the art. 
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